ABSTRACT: Acidulated fats and oils are by-products of the fat-refining industry. They contain high levels of FFA and are 10% to 20% less expensive than refined fats and oils. Two studies were designed to measure the effects of dietary lipid sources low or high in FFA on growth performance and apparent total tract digestibility (ATTD) of lipids and GE in nursery pigs. In Exp. 1, 189 pigs at 14 d postweaning (BW of 9.32 ± 0.11 kg) were used for 21 d with 9 replicate pens per treatment and 3 pigs per pen. Dietary treatments consisted of a control diet without added lipids and 6 diets with 6% inclusion of lipids. Four lipid sources were combined to create the dietary treatments with 2 levels of FFA (0.40% or 54.0%) and 3 degrees of fat saturation (iodine value [IV] = 77, 100, or 123) in a 2 × 3 factorial arrangement. Lipid sources were soybean oil (0.3% FFA and IV = 129.4), soybean-cottonseed acid oil blend (70.5% FFA and IV = 112.9), choice white grease (0.6% FFA and IV = 74.8), and choice white acid grease (56.0% FFA and IV = 79.0). Addition of lipid sources decreased ADFI (810 vs. 872 g/d; P = 0.018) and improved G:F (716 vs. 646 g/kg; P < 0.001). Diets high in FFA tended (P = 0.08) to improve final BW (21.35 vs. 21.01 kg) and ADG (576 vs. 560 g/d). Lipid-supplemented diets had greater ATTD of lipids than control diets (67.4% vs. 29.7%; P < 0.001).
INTRODUCTION
Acidulated fats and oils are by-products of the fatrefining industry. The purpose of refining is to remove nontriglyceride molecules. During the neutralization step, caustic soda is added to the crude oil and reacts with FFA, resulting in soap stock and fats and oils with low impurities. Soap stock is then acidulated by the addition of sulfuric acid, which again releases FFA, and this product is referred to as acidulated fat (Levin and Swearingen, 1953) . Acidulated fats and oils are high in FFA content and are approximately 10% to 20% less expensive than refined fats and oils.
Lipid composition and configuration can greatly influence intestinal lipid absorption by affecting micelle formation, especially chain length, position of fatty acids on the glycerol backbone, FFA content, and degree of saturation (Freeman, 1984) . Commonly used indicators of the dietary energetic value of lipids in pigs are the presence of FFA and the degree of saturation of the fatty acids (NRC, 2012) . Increasing FFA concentration in lipids causes a progressive reduction in their energy value (Wiseman et al., 1991; Powles et al., 1993; Jørgensen and Fernández, 2000) . Fats of animal origin have a greater content of saturated fats and have lower digestibility and energy value than oils of vegetable origin (Cera et al., 1988a; Jørgensen et al., 1992; Øverland et al., 1994; Wiseman et al., 1990) .
The effects of FFA content of supplemental lipids on performance of pigs have not been extensively studied, and the experiments conducted have produced conflicting results (Bayley and Lewis, 1965; Frobish et al., 1970; Hillcoat and Annison, 1974; Swiss and Bayley, 1976) . More recently, DeRouchey et al. (2004) reported no impact of FFA on pig performance, which indicates that fats with high FFA content, such as acidulated lipids, may be used in diets of nursery pigs without reducing performance. Thus, the objective of the present studies was to measure the dietary effect of FFA, saturation, and level of lipid inclusion on growth performance and ATTD of lipids and GE in nursery pigs.
MATERIALS AND METHODS
Animal use protocols were approved by the North Carolina State University Institutional Animal Care and Use Committee.
Experiment 1
This experiment was conducted using 189 crossbred pigs ([Landrace × Yorkshire] × [Hampshire × Duroc]), with an average initial BW of 9.32 ± 0.11 kg. Pigs were weaned at approximately 21 d of age and fed a common diet (Renaissance Nutrition Inc., Roaring Spring, PA) for 14 d to adjust pigs to solid feed, followed by treatment diets for 21 d. Pigs were blocked by BW and sex and assigned to 1 of 7 dietary treatments. Litter mates were distributed across treatments and avoided in the same pen. Pigs were placed into a temperature-controlled raiseddeck nursery at the Swine Educational Unit (Raleigh, NC) and housed in 63 pens and 3 pigs per pen (0.91 × 1.52 m) with 9 replicate pens per treatment. Two farrowing groups, 2 wk apart, were used for this experiment to obtain sufficient numbers of pigs for this study. The first group represented blocks 1 to 4, and the second group represented blocks 5 to 9. Pigs were allowed ad libitum access to feed and water throughout the experiment. Each pen had 2 nipple water drinkers and a double-space feeder.
Feed was manufactured at the North Carolina State University Feed Mill Educational Unit. Two corn-soybean meal base mixes were formulated to meet or exceed all nutrient concentrations suggested by NRC (1998) and contained 3.76 g standardized ileal digestible Lys/ Mcal ME. The first base mix was divided into 6 portions, to which lipid sources were added to generate the final dietary treatments. The second base mix served as the negative control diet. The purpose of this process was to ensure that diets within lipid supplemented treatments were identical in composition. Additionally, diets contained 0.5% of titanium dioxide as indigestible marker to calculate apparent total tract digestibility (ATTD) of lipids and GE. Four sources of lipids (Divers Processing Co. Inc., Portsmouth, VA) were combined to create 6 diets in a 2 × 3 factorial arrangement with 2 levels of FFA (low or high FFA concentrations of 0.4% and 54.0% on an as-fed basis, respectively) and 3 degrees of lipid saturation (low, medium, or high with iodine values [IV] of 77, 100, and 123, respectively). Lipids were supplemented at 6%, and a negative control diet without added lipids was included in the design (Table 1) . Lipid sources consisted of soybean oil (SO; 0.3% FFA and IV = 129.4), soybeancottonseed acid oil blend (SAO; 70.5% FFA and IV = 112.9), choice white grease (CWG; 0.6% FFA and IV = 74.8), and choice white acid grease (CWAG; 56.0% FFA and IV = 79.0; Table 2 ). The CWAG was obtained from the refining process of the original CWG that was used in the present study. Lipid sources were included in diets at the following proportions: diet 1, 100% CWG; diet 2, 95% CWAG and 5% CWG; diet 3, 50% SO and 50% CWG; diet 4, 38% SAO, 12% SO, 48% CWAG, and 2% CWG; diet 5, 100% SO; and diet 6, 76% SAO and 24% SO (Table 3) . Diets were fed in meal form.
Experiment 2
This experiment was conducted using 252 crossbred pigs ([Landrace × Yorkshire] × [Hampshire × Duroc]) with an average initial BW of 7.04 ± 0.20 kg. Pigs were weaned at approximately 21 d of age and fed a common diet (Renaissance Nutrition Inc.) for 7 d to allow pigs to adjust to solid feed. Piglets were used for 28 d in a growth performance study to determine the effects of source of lipids and level of inclusion of supplemental lipids on growth performance and ATTD of lipids and GE. Pigs were blocked by BW and sex and assigned to 1 of 7 dietary treatments in a 2 × 3 factorial arrangement plus a negative control. Litter mates were avoided in the same pen. Factors consisted of lipid source (Divers Processing Co. Inc.; poultry fat [PF]: 1.9% FFA and IV = 85.8 and acidulated poultry fat [APF]: 37.8% FFA and IV = 85.5) and lipid level (2.5%, 5.0%, and 7.5%). A negative control diet without supplemental lipids was 2 Lipid sources were soybean oil (0.3% FFA and iodine value [IV] = 129.4), soybean-cottonseed acid oil blend (70.5% FFA and IV = 112.9), choice white grease (0.6% FFA and IV = 74.8), and choice white acid grease (56.0% FFA and IV = 79.0) and were included in diets 1 to 6 in different ratios.
3 Lipid sources were poultry fat and acidulated poultry fat. included in the experimental design. Pigs were placed at the Swine Educational Unit (Raleigh, NC) at 4 pigs per pen using a total of 63 pens with 9 replicate pens per treatment. Two farrowing groups, 2 wk apart, were used for this experiment. The first group represented blocks 1 to 5, and the second group represented blocks 6 to 9. Feed was manufactured at the North Carolina State University Feed Mill Educational Unit. Four corn-soybean meal base mixes were formulated to meet or exceed all nutrient concentrations suggested by NRC (1998) and contained 3.65 g standardized ileal digestible (SID) Lys/ Mcal ME (Table 1) . Thus, these base mixes were formulated with increasing amounts of soybean meal and synthetic AA as levels of supplemental lipids increased (0%, 2.5%, 5.0%, and 7.5%) to maintain a constant SID Lys/ Mcal ME ratio between diets. The first base mix served as the negative control diet without added lipids. Base mix 2 was divided into 2 equal portions, and PF was added to 1 portion at 2.5%, whereas APF was added to the second portion at 2.5%. The same procedure was repeated for the 5.0% and 7.5% lipid inclusion rates. This procedure of diet manufacturing ensured diets were close to identical within lipid level. All dietary treatments contained 0.5% of titanium dioxide as an indigestible marker to calculate ATTD of lipids and GE, and diets were fed in meal form.
Measurements
In each experiment, pig BW and feed disappearance were measured weekly. Feed disappearance was calculated from the feed offered minus feed refusal. At the end of the study, fresh fecal samples were collected from at least 2 pigs per pen after defecation during 3 consecutive days and frozen in plastic bags at -20°C for subsequent analyses. Feed and fecal samples were prepared for analyses by drying for 4 d at 55°C. Feed was ground using a ThomasWiley laboratory mill (Thomas Scientific, Swedesboro, NJ) through a 1-mm mesh screen, and the fecal samples were ground using a kitchen blender (Oster, Sunbeam Products Inc., Jarden Corporation, New York, NY).
Chemical Analyses
Lipid sources were analyzed by a commercial laboratory (New Jersey Feed Laboratory Inc., Trenton, NJ) for moisture (AOCS, 2009), insoluble impurities (AOCS, 2011a), unsaponifiable matter (AOAC,1933), FFA content (AOAC, 1940) , IV (AOAC, 1920), anisidine value (AOCS, 2011b), initial peroxide value (AOAC, 1969) , and 4 and 20 h peroxide value by the active oxygen method (AOM; IUPAC, 1979) .
Concentrations of titanium dioxide in the diets and in the fecal samples were determined according to Myers et al. (2004) with a minor modification. The modification consisted of the addition of 50 μL of stabilized 30% hydrogen peroxide into all wells of the microwell plate 30 min before reading to ensure the orange color of the reaction. Concentrations were determined relative to a standard curve at 410 nm using a microplate reader (Synergy HT Multi-detection; Bio-Teck Instruments Inc., Winooski, VT).
Lipid content of feed and fecal samples were measured by ether extraction after acid hydrolysis with HCl (AOCS, 2004) using an XT15 fat extractor and HCl hydrolysis system (ANKOM Technology, Macedon, NY). The gross energy of diets and feces was determined by dynamic bomb calorimetry (C5000 Calorimetric System, IKA, Wilmington, NC), calibrated using benzoic acid. Apparent total tract digestibility of lipids and GE was calculated using the index ratio procedure (Adeola, 2001) as follows:
Marker in diet Nutrient in feces Digestibility 100 100 . Marker in feces Nutrient in diet
Statistical Analyses
For both experiments statistical analysis was performed using the GLM procedure of SAS (SAS Inst. Inc., Cary, NC) with the pen as the experimental unit. In Exp. 1, the model included block (BW), FFA content, IV, and the FFA × IV interaction. Initial BW was used as a covariate, given that it differed between treatments. Orthogonal contrast comparisons were conducted to determine linear and quadratic effects of IV and to compare the negative control with lipid-added diets. In Exp. 2, the model included block (BW), source, lipid level, and the source × lipid level interaction. Orthogonal contrasts were used to determine linear and quadratic effects of lipid level and to compare the negative control with lipid-added diets. For Exp. 2, a second model was included to determine if there was an interaction between farrowing group and dietary treatments. The model included farrowing group, lipid source, lipid level, and their interactions. Least squares means were reported, and differences were considered statistically significant at P ≤ 0.05 and were considered tendencies when 0.05 < P ≤ 0.10.
RESULTS AND DISCUSSION

Experiment 1
The composition of the lipid sources used was within expectations for moisture, insoluble impurities, unsaponifiable matter, FFA concentration, and IV (Table 2) . However, the anisidine value of SO and CWG acid grease and the peroxide value at 0, 4, and 24 h AOM for SO were greater than expected.
The addition of lipids to the diet did not affect final BW or ADG compared to pigs fed diet without supplemental lipids (Table 4) . As expected, pigs fed diets containing supplemental lipids consumed less feed (P = 0.018), compensating for the greater energy density of the fat-or oil-supplemented diets. Lipid addition improved feed efficiency (P < 0.001) and ATTD of lipids (P < 0.001); conversely, no effect was observed for ATTD of GE compared to the negative control.
During the first week of the study, BW and ADG linearly (P = 0.06) decreased when IV increased (Table 4) . During wk 3, a tendency for an interaction (P = 0.062) was observed for ADFI. When diets were low in FFA, pigs consumed less feed at the highest level of unsaturation (diet containing 100% SO). In contrast, when diets were high in FFA, the lowest ADFI was found when diets were the most saturated (diet containing 95% CWAG and 5% CWG). An interaction (P < 0.001) was also observed for ATTD of lipids. Digestibility decreased linearly with increasing IV when the FFA concentrations was low, but when the FFA concentration was high, digestibility was unaffected by IV. Low-FFA diets were composed exclu- 2 Probability values for the effect of lipid supplementation (6% added lipids vs. no added lipids diet).
3 Linear effect of IV (P = 0.06).
4 Interaction (P = 0.06).
5 Quadratic effect of IV (P = 0.035).
6 Linear effect of IV (P ≤ 0.022).
7 Interaction (P < 0.001).
sively of SO and CWG. The greatest lipid digestibility was 73.2% for 100% CWG, compared to 69.1% for 50% CWG and 50% SO and 67.2% for 100% SO. Diets with high FFA tended (P = 0.08) to improve BW and ADG (Table 4) . Apparent total tract digestibility of lipids (P < 0.001) and GE (P < 0.001) were greater for diets containing low FFA than diets containing high FFA.
Experiment 2
During wk 3 and 4 and overall, ADG increased linearly (P ≤ 0.01), resulting in a linear increase in final BW (P < 0.01) with increasing levels of lipids regardless of lipid source (Table 5 ). This increase was most prominent after the first increment of lipid supplementation (2.5%) with little improvement in ADG with subsequent levels. Feed intake decreased linearly (P < 0.001) with increasing levels of supplemental lipids during wk 1 of the study. During wk 2, 3, and 4 and overall, ADFI increased with the addition of 2.5% fat and then decreased (quadratic, P < 0.05) with each further increment regardless of source. Feed efficiency responded linearly (P < 0.001) during wk 3 and 4 and overall and quadratically (P < 0.05) during wk 3 and overall, with lipid supplementation showing the greatest G:F at 5.0% and 7.5% supplemental lipids. Apparent total tract digestibility of lipids (linear, P < 0.001) and GE (linear and quadratic, P < 0.001 and 0.01, respectively) increased with increasing level of lipids regardless of lipid source. 2 Probability values represent statistical analysis of data excluding the no-lipid control diet and represents the main effects and interaction effects of the 2 × 3 factorial with 2 sources of lipids and 3 inclusion levels (2.5%, 5.0%, and 7.5%).
3 Linear effect of level of lipid (0%, 2.5%, 5.0%, or 7.5%) inclusion (P < 0.10). 4 Linear effect of level of lipid (0%, 2.5%, 5.0%, or 7.5%) inclusion (P ≤ 0.01).
5 Linear effect of level of lipid (0%, 2.5%, 5.0%, or 7.5%) inclusion (P < 0.001).
6 Quadratic effect of level of lipid (0%, 2.5%, 5.0%, or 7.5%) inclusion (P < 0.05).
7 Quadratic effect of level of lipid (0%, 2.5%, 5.0%, or 7.5%) inclusion (P < 0.01).
Mortality in Exp. 2 was 2.7%, and occurred primarily in pigs of the first farrowing group (5 out of 140 pigs died in this group). Two pigs were fed the 2.5% APF diet, 2 pigs were fed the 5.0% APF diet, and 1 pig was fed the 7.5% APF treatment; 1 pig from each APF treatment died in the first week, 1 pig in the 2.5% APF group died in wk 4, and 1 pig fed 5% APF died in wk 3. For the second farrowing group of pigs, a total of 2 out of 112 pigs died. One pig was fed 5.0% PF, and 1 pig was fed the negative control; both pigs died in week 3. To account for death losses, data were reanalyzed considering group of pigs in the model. In addition, death losses were included in the calculation of total daily gain, feed intake, and feed efficiency. Specifically, we calculated an adjusted weight gain per pen to account for any death losses that occurred as the difference between final BW of pigs in the pen minus initial BW of pigs in the pen. Adjusted G:F was calculated from the total gain of pigs per pen divided by the total feed intake of pigs in the pen. We observed a tendency for an interaction between group of pigs and source of lipids for adjusted gain (P = 0.06) and adjusted G:F (P = 0.006; data not shown). For group 1, adjusted gain was superior when pigs were fed PF compared to APF (51.3 vs. 43.9 kg/pen; P = 0.02); conversely, for group 2, the difference was not statistically significant (50.7 vs. 51.7 kg/pen for PF and APF, respectively; P = 0.8). Adjusted G:F was greater for group 1 when PF was included in the diet (0.679 vs. 0.597; P = 0.002); however, differences between fat sources were not statistically significant for group 2 (0.638 vs. 0.662 for PF and APF, respectively; P = 0.37).
The addition of lipid sources to nursery pig diets has been shown to primarily reduce feed intake, resulting in an improvement in feed efficiency (Pettigrew and Moser, 1991) ; however, the effect on BW gain has not been consistent (Øverland and Sundstøl, 1995; Tokach et al., 1995) . In our 2 experiments, the use of supplemental lipids improved feed efficiency, being more evident during the last weeks of the studies. In Exp. 1, the improvement in G:F was driven mainly by a reduction in ADFI, which is in agreement with the results obtained by Lewis et al. (1980) and Li et al. (1990) . In their experiments, nursery pigs fed a diet with 5% lipid inclusion, using a mixture of vegetable oils and lard, had decreased feed intake and improved feed efficiency compared to pigs fed diets without added lipids. In contrast, in Exp. 2 of the current study, the improvement in G:F was due to a combination of increased ADG with lipid supplementation and reduced feed intake at lipid levels above 2.5%. The improvement in ADG with lipid supplementation was greatest at 2.5% supplemental lipid, which coincided with an increased ADFI in pigs fed 2.5% added lipids compared to pigs fed the negative control diet. We suggest that supplementation of lipids at the low level may have improved palatability of the diet because of reduced dustiness of mash diets, subsequently improving feed intake and daily gain. Similarly, Leibbrandt et al. (1975) reported that pigs, given a choice, preferred lipid-supplemented diets compared to diets without added lipids. Tokach et al. (1995) did not report any differences in ADFI when nursery pigs were fed diets containing 3%, 6%, or 9% soy oil.
During wk 3, there was a reduction in feed intake when the diet was low in FFA and saturation, specifically the dietary treatment with the lipid source consisting of 100% SO; the same feed intake reduction was observed for the high-FFA and high-saturation treatments, specifically the dietary treatment with 95% CWAG. Cera et al. (1988a) fed lard, tallow, or corn oil to nursery pigs and did not report any difference in performance related to the level of saturation of the lipid sources. The low feed intake observed in pigs fed diets with high levels of SO and CWAG in the present study could be related to their greater level of rancidity compared to the other sources (Table 2) . Rancid dietary lipids can reduce ADFI in nursery pigs ( DeRouchey et al., 2004) .
The results of Exp. 1 showed that pigs fed high-FFA diets had superior BW and ADG compared to those fed low-FFA diets. Low-FFA dietary treatments were prepared with SO and CWG. The SO used in Exp. 1 was a food grade refined, bleached, and deodorized soybean oil (refined to remove most impurities or nontriglyceride materials) and was not stabilized with antioxidants. Peroxide values of SO increased from 33, 100, and 543 meq/kg for initial, 4, and 20 h, respectively (Table 2) . Additionally, the p-anisidine value was 12.4. The peroxide value measures primary products of lipid peroxidation, and p-anisidine measures secondary peroxidation products. Consequently, a linear increase in PV indicates that lipids can be further peroxidized, and the p-anisidine values provide a more reliable judgment of the oxidative status of the lipids. However, these values characterize the lipids in a specific instant and may not represent potential changes over time. Thus, our data indicate that the SO used was susceptible to lipid peroxidation. Feeding peroxidized lipids has demonstrated to reduce growth in rats (Kimura et al., 1984) , chickens (Cabel et al., 1988; Sheehy et al., 1994; Dibner et al., 1996a,b) , and pigs (DeRouchey et al., 2004) . It may also increase the need to detoxify peroxidation products by the pig (Shurson et al., 2012) , causing oxidative stress because of accumulation of reactive oxygen substances. Dibner and Knight (2008) stated that oxidative stress in the gastrointestinal system is associated with loss of barrier function. Failure of the intestinal barrier can increase bacteria translocation (Walker and Sanderson, 1992) and subsequently increase protein degradation (Waggoner et al., 2009 ) and reduce feed intake (Elsasser et al., 1995; Steiger et al., 1999) . Figure 1 shows the relation of calculated initial PV (the percentage of lipid source included in the dietary treatment times the initial PV of the source) and ADG. Average daily gain was reduced when initial PV increased.
In Exp. 2, there was no difference in final BW and ADG between PF and APF. Nevertheless, when including death losses in the calculations of growth performance data, pigs fed diets supplemented with APF had lower BW gain and feed efficiency for the first group of pigs but not the second farrowing group. It is not clear why we experienced greater death losses uniquely in pigs fed APF dietary treatments for the first group. Necropsy results did not reveal potential causes that could be attributed to dietary treatments. Leibbrandt et al. (1975) reported that lard improved G:F, in contrast to hydrolyzed fat in weanling pigs. Conversely, DeRouchey et al. (2004) did not find adverse effects on weanling pig performance when feeding CWG (hydrolyzed by lipase) with up to 53% FFA. Thacker et al. (1994) showed no difference in performance of broilers when fed wheat-soybean meal diets with 8% of acidulated fatty acids containing 57% FFA compared with diets containing 8% tallow.
In both experiments, inclusion of lipid sources to the diets greatly improved ATTD of lipids. Xing et al. (2004) used chromium oxide at 0.1% as an indigestible marker for the estimation and reported an ATTD of lipids of 36% for diets with no supplemental lipids. Bayley and Lewis (1965) and Dove (1995) used total collection and reported 28% and 29% apparent fecal lipid digestibility for diets without added lipids fed to nursery pigs. Digestibility of lipids and GE in the present study gradually improved with each further increment of lipid inclusion. Similarly, Eusebio et al. (1965) found that ATTD of lipids increased with increasing dietary lipid levels. These observations are likely a consequence of the change in the relative proportion of endogenous lipid excretions relative to total lipids, rather than a result of more efficient lipid digestion. In addition, the greater ATTD of lipids in the present study for lipid-supplemented diets may be related in part to a reduction of food passage, resulting in a more complete absorption of nutrients (Mateos et al., 1982) , and to the fact that young pigs can use extracted lipids better than lipids originating from plant-based ingredients (Adams and Jensen, 1984; Kil et al., 2010) .
Unexpectedly, ATTD of lipids decreased linearly when saturation level decreased for low-FFA diets (100% CWG, 50:50 CWG and SO, and 100% SO). Many studies have demonstrated that unsaturated lipids are more digestible than saturated lipids (Sewell and Miller, 1965; Carlson and Bayley, 1968; Hamilton and McDonald, 1969; Stahly, 1984; Cera et al., 1988b; Wiseman et al., 1990; Jørgensen et al., 1992; Øverland et al., 1994; NRC, 2012) . We propose that this observation may be primarily related to the oxidative stability of SO. Libby (2006) reported that inflammatory responses affecting organs such as the liver, kidneys, and lungs are activated when lipid peroxidation products are absorbed in the gut and can damage the small intestinal structure (Dibner et al., 1996a,b) . Thus, our data indicate lipid peroxidation of SO may have decreased ATTD of lipids and growth performance. Wiseman et al. (1991) , Powles et al. (1993) , and Jørgensen and Fernández (2000) reported that increased FFA concentration in supplemental lipids caused a progressive reduction in the DE value of the lipids. This is in agreement with Exp. 1. Conversely, no differences in ATTD of lipids and GE were reported for PF and APF. DeRouchey et al. (2004) used CWG in nursery pig diets containing up to 53.0% FFA and did not observe a decrease in fat and GE digestibility.
Results from Exp. 1 and Exp. 2 indicated that lipid sources high in FFA (54% and 35%, respectively) can be used in diets of nursery pigs without reducing pig performance. The experiments were not designed to specifically assess the effect of rancidity of lipids on pig performance. However, the results indicated that rancidity of lipid sources may need to be considered closely when selecting lipid sources for inclusion in diets for pigs. Acidulated fats and oils seem to be an attractive alternative for more expensive lipid sources. Nonetheless, mortality reported for Exp. 2 indicates that management factors may affect the response of nursery pigs to acidulated poultry fat. Clearly, the utilization of acidulated lipids in swine diets needs to be studied in commercial facilities while considering death losses and viability of pigs to verify in practice their economical advantage. . Treatments (Trt) consisted of the following proportions of lipid sources in the 6% supplemental dietary lipids: Trt 1, 100% choice white grease (CWG); Trt 2, 95% choice white acid grease (CWAG) and 5% CWG; Trt 3, 50% soybean oil (SO) and 50% CWG; Trt 4, 38% soybean-cottonseed acid oil blend (SAO), 12% SO, 48% CWAG, and 2% CWG; Trt 5, 100% SO; and Trt 6, 76% SAO and 24% SO.
